Tobacco ankyrin protein NEIP2 interacts with ethylene receptor NTHK1 and regulates plant growth and stress responses.
Ethylene is a gaseous hormone that regulates many processes involved in plant growth, development and stress responses. Previously, we found that the tobacco ethylene receptor NTHK1 (Nicotiana tabacum histidine kinase 1) promotes seedling growth and affects plant salt stress responses. In this study, NTHK1 ethylene receptor-interacting protein 2 (NEIP2) was identified and further characterized in relation to these processes. NEIP2 contains three ankyrin repeats that mediate an interaction with NTHK1 as demonstrated by yeast two-hybrid, glutathione S-transferase (GST) pull-down and co-immunoprecipitation assays. NTHK1 phosphorylates NEIP2 in vitro. Salt stress and ethylene treatment induce NEIP2 accumulation in the first few hours and then the NEIP2 can be phosphorylated in planta. The overexpression of NTHK1 enhances NEIP2 accumulation in the presence of ethylene and salt stress. NEIP2 overexpression promotes plant growth but reduces ethylene responses, which is consistent with the functions of NTHK1. Additionally, NEIP2 improves plant performance under salt and oxidative stress. These results suggest that ethylene-induced NEIP2 probably acts as a brake to reduce ethylene response but resumes growth through interaction with NTHK1. Manipulation of NEIP2 may be beneficial for crop improvement.